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[57] ABSTRACT

The present invention relates to a writing implement
containing an electronic computer for computing and
displaying time. The implement includes an elongated
barrel portion with a writing element having a tip por-
tion protruding from one end thereof and an electronic
time signal generating device defined by a narrow elon-
gated support having a chip or circuit board disposed
within the barrel portion and containing display ele-
ments which extend in a row longitudinally of the barrel
of the implement which display is aligned behind an
elongated window which extends across a longitudi-
nally extending opening in the wall of the barrel. Struc-

tures are provided for easily retaining and removing a

battery with respect to the barrel to arrange it in circuit
with the electronic circuit, supported by the circuit
board. Structures are also provided for easily removing
the elongated circuit board from the barrel and repair-

ing or replacing it with another board.

6 Claims, 17 Drawing Figures
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1
ELECTRONIC DIGITAL WATCH

RELATED APPLICATIONS

This is a continuation-in-part of Ser. No. 863,256 filed
Dec. 22, 1977 for Electronic Digital Watch, which is a
continuation of Ser. No. 643,327 filed Dec. 22, 1975 for
Time Display Writing Implement.

SUMMARY OF THE INVENTION

This invention relates to improvements in pocket
appliances, particularly a writing implement which is
adapted to visually indicate time with substantial accu-
racy by microminiature electronic circuits supported
thereby. The display or time, such as the time of day,
day of the month, year, minutes, or seconds of time, is
effected by means of a numerical display panel prefera-
bly supported behind a window which is provided
along an opening or recess formed in the wall of the
barrel of the writing implement. Structures are pro-
vided which permit the easy assembly and disassembly
of a plurality of components of the writing implement,
such as one or more batteries, the electrical circuits for
operating the watch, a display panel for effecting the
correct display of time and other data and, if used, one
or more switches for effectmg energization of the visual
display elements. -

-~ So-called electronic wrist watches have become quite
popular and have been developed and produced in ex-
ternal configurations which are somewhat similar to the
configurations of the conventional spring wound wrist
watch. .Microminiaturization of solid state electrical
sw1tch1ng devices, capacitors, resistors and inductors as
well as circuit interconnects has resulted in the produc-
tion of circuit chips containing hundreds, if not thou-
sands, of electronic components which serve to perform
the time-keeping calculations or functlons and generate
the signals necessary to either switch permanent visual
display elements, such as liquid crystal numerical dis-
plays, or drive light emitting diode (LED) displays to
- visually indicate time. The configuration of the conven-
tional wrist watch is such that the electronic compo-
nents may be formed and assembled on circuitboards or
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incurring high costs in assembly and in disassembly for
repair and inspection purposes.

The instant invention is drawn to improvements in
the construction and assembly of timing and time keep-
ing devices supported within oblong or elongated hous-
ings, such as the tubular housing for writing implements
like mechanical pencils and ball point pens, wherein the
electronic time computing elements and the display are
disposed in a minimum space and so assembled as to
permit relatively easy access thereto together with the
battery for powering these parts. Simple devices are
also provided for assembling one or more pushbutton
switches within the oblong implement in such a manner
as to permit easy disassembly of the time keeping ele-
ments and the display without interference by the
switch which is not wired or permanently connected to
the electrical circuits of the time keeping and display
elements. Either a simple prying or twisting action is
employed to provide access to the electronic and dis-
play devices or the battery to simplify maintenance and
inspection functions.

Accordingly, it i1s a primary object of this invention
to provide improvements in the construction and assem-
bly of time keeping devices.

Another object is to provide a new and improved

writing implement which contains electronic circuitry

and a display for time, such as the time of day, day of
the month, time from zero, or other time or timing
function.

Another object 1s to provide an improved time keep-
ing device which 1s supported within an oblong tubular
barrel and is accessible from an end of the barrel in such
a manner as to easily permit the components thereof to
be inspected, repaired or replaced.

Another object 1s to provide a time keeping and dis-
play device having electronic circuit and display means

- supported within an oblong recess formed in the wall of

the tubular housing for a writing implement and con-
taining all of the components of the time keeping device

hermetically sealed therein.in such a manner that they
‘may be easily inspected and removed, if necessary, for

- repair or replacement without the necessity of using

special tools or performlng complex manipulations by

__hand

chips which are circular in conﬁguratton or which.eas- ~

ily fit- within a dlsc-shaped container. Conventional
elements employed in-the construction of the conven-

tional spring wound watch are utilized to seal the elec-
tronic components within the watch housing. An elec-

trical push button switch, if employed for llght ermttmg |
display control, is secured within an opening in the
_housmg wall and is electrically connected to the elec-

tronic components and the battery by metal stampings
and machmed parts of the Watch housmg or dle cast-'
- -ings. - SR
In the construction of tnne-keepmg or tlmmg dewces *

associated with an elongated housing, such as the barrel
of a pen or pencil, the assembly and circuit connection

techniques employed in the construction of conven-

 tional wrist watches and clocks are difficult and costly
to employ and maintain. The main housing or pen barrel

itself is generally molded in one or two sections, turned

from metal tubing or stamped from metal sheet. The

shape thereof is such as to preclude conventional watch-
assembly techniques for disposing the electronic cir-

cuits, time display, and battery components, as well as
manual switches, within the pen housing itself, without

55
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“Another ob_]ect is to prowde a new and improved
construction in an ‘electronic assembly applicable to
watches and other appliances wherein all electronic and

display. components’ are supported on a single circuit
- -board or chip and one or more -other components, such

as a battery and a switch, are easily assembled and disas-
sembled from the board or Chlp for repa1r and replace-

-ment.

Another object is to prowde a modular electronic
device employing microminiature electronic circuitry

and a display for the information generated by the elec-
tronic circuitry-all mounted on a single flat circuit board
“or chip to permit the rapid and easy replaeement |
thereof wherein the circuit board is shaped to receive
‘and frictionally retain one or more additional compo-
‘nents, such as a battery and a switch.

~ Another object is to provide an improved construc-
tion in: an electronic watch assembly wherein a trans-
parent lens cover is employed to protect and hermeti-
cally seal an enclosure for electronic and display com-
ponents and the lens cover is shaped and assembled to -
frictionally and forcibly retain a battery in assembly
with circuit interconnects for the electronic circuitry

and the dlsplay
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Another object is to provide a time keeping and dis-
play device on a single support associated with a writ-
ing implement, such as a pen, supported within an
oblong tubular housing wherein the portion of the hous-
ing containing the time keeping and display elements is
hermetically sealed with the display elements aligned
with a transparent wall of the tubular housing and a
support for a battery is provided exterior of the housing
portion which is sealed and wherein another portion of
the housing is threadably secured to the display portion
in a manner to forcibly retain the battery in electrical
contact with the circuits of the time keeping and display
elements.

Another object is to provide an electronic time keep-
ing and display device in an oblong housing, such as the
housing supporting a writing implement, wherein the
display elements of the device are connected by a
switch to the electronic circuits and a battery when the
switch 1s closed, wherein the switch is an inertially
operated switch which is closable when the oblong
housing is shaken in a longitudinal direction, thereby
reducing the possibility of switch closure during normal
use of the writing implement.

With the above and such other objects in view as may
hereafter more fully appear, the invention consists of
the novel constructions, combinations and arrange-
ments of parts as will be more fully described and illus-
trated in the accompanying drawings but it is to be
understood that changes, variations and modifications
may be resorted to which fall within the scope of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 1s a side view of a combined writing imple-
ment and watch;

FIG. 2 1s a front view of the implement of FIG. 1
showing a lens cover for the watch portion partially
removed to expose details of the interior assembly;

FIG. 3 1s a front view of the writing implement end of 40

‘a combined pen and timepiece showing details of the

layout of the display, battery and pushbutton switch
“elements thereof;

F1G. 4 15 a front view of the rear portion of a writing
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- implement and timepiece which is activated to display 45

time along the barrel thereof by a pushbutton switch at
| the rear end of the barrel of the wrltmg implement;

~ FIG. 5 is a side cross sectional view of FIG. 4;
FIG. 6 is a front view of a fragment of a modified

form of the structure shown in FIGS. 1 and 2 wherein

- separate covers are provided for the time keeping and

~display elements of the watch portion of the implement

and the power cell or battery so that the battery may be

- removed without exposure of the electronic and display
~ elements;

FIG. 7 is a side view in section of the portion of the
writing implement of FIGS. 1 and 2 contalmng the
electronic and time displaying elements;

FIG. 8 is a plan view of an electronic circuit board or

4

FIG. 11 1s a partially cross sectioned side view of 4
modified form of writing implement and mount for an
electronic circuit and a time display of the type shown
in FIGS. 8 and 9;

FIG. 12 is a front view of the implements of FIGS. 10
and 11;

FIG. 13 is a partially sectioned side view of another
type of support for a time keeping and display device
associated with a writing implement wherein electronic
components are hermetically sealed in a tubular barrel
and a battery is supported exterior of the sealed volume
and is kept in electrical assembly with the circuits of the
electronic components by the components of the assem-
bly;

FIG. 14 is a plan view of a support for an electronic
time keeping and display unit, which support may be
utilized in assemblies of the types shown in FIGS. 10
and 11; r

FIG. 15 1s a cross sectional view taken across the
barrel of a writing implement at a portion thereof con-
taining an electronic time keeping device disposed be-
hind an enlarging lens forming part of the barrel of the
implement;

FIG. 16 1s.a cross sectional view taken across the
barrel of a writing implement similar to that of FIG. 15
but having a flat lens for viewing the display wherein
the iens and an adjustment plug cooperate in retaining
the elements of the electronic device and its battery in
an Operatlng assembly; and ,

FIG. 17 is a cross sectional view taken across the
barrel of a modified form of writing implement and time
keeping and display device supported therein.

DETAILED DESCRIPTION OF THE
- PREFERRED EMBODIMENTS

In FIGS. 1, 2 and 7 there 1s shown a writing imple-
ment 10 comprising an assembly defining an elongated
tubular housing 11 formed with a lower barrel portion
12 and an upper portion 15, the tubular wall 16 of which
supports a pocket clip 14 at one end thereof and a trans-
parent lens or cover 23 for a recessed portion 17 of the
upper barrel. Supported within the tubular housing 11 is
a writing element 13 such as a ball point cartridge,
porous tip cartridge, lead holder or other form of writ-
ing element which may be projected from the tapered
end of the lower barrel portion 12 and retracted therein

by any conventional means, such as a mechanism re-
~ sponstve to turning one of the barrel portions 12 or 15

50
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with respect to the other, or by any other known means
to project and retract tip 13P thereof.

As best shown in FIG. 7, the oblong recéss 17 may be
formed by molding or other means in the wall 16 of the
upper barrel portion 15 and contains a pan-shaped wall
20 which 1s an extension of the wall 16 of barrel 15 and
1s defined by a circumscribing side wall 20A and a bot-
tom wall 20C, the upper portion of which defines a

- rectangular seal 20D for an electronic assembly 21

IChlp of the type employed in the embodiments of FIGS. 60

o 1,2and 7;

- FIG.9is a plan view of the rear face of the chip of
FIG. §;

FIG. 10is a partially’ sectioned side view of a writing

- ithplement showing details of another structure for 65

supporting:‘an -electronic assembly and battery within
the central portlon of the tubular housing for the imple-
ment;

which will be described. The upper portion of side wall
20A is formed with a recess 20B defining a seat for a
transparent plastic or glass lens 23 which serves as a
cover and closure for the volume 20V defined by the
recessed portion 17 of the side wall 16 and said lens or
cover 23. The peripheral edge portion of the lens 23 is
formed with a V-shaped recess 24 which may mate with
a V-shaped protrusion 18 from the inside rim of the
recess 17 permitting the lens or cover 23, when aligned
with the recess 17 and firmly pressed inwardly to snap-
assemble with the wall 16, to be frictionally retained
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against the recessed seat 20B. Element 19 is a circum-
scribing channel in the seat portion 20B in which chan-
nel 19 an O-ring seal S made of rubber or elastomeric
plastic is compressed when the cover 23 is seated,
thereby providing a hermetic seal between the cover 23
and the portions of the wall 16 of upper barrel 15 it
engages so as to prevent mclsture from entermg the
volume 20V,

Assembly 21 is composed of an oblong, rectangular
parallelepiped shaped circuit board or chip 21C which
preferably contains electronic circuitry necessary to
keep time and visual display means for displaying the
time. Assembly 21 is shaped, as illustrated in FIG. 7, for
removably receiving and retaining in electrical connec-
tion with circuit elements bonded to or formed of the
chip 21C, such electrical 'components as a battery 37, a
crystal oscillator 53, shown in FIG. 9, a push button
mono-stable normally open switch 27 shown in FIGS. 2
and 7, and any other elements which are necessary to
'permlt the proper function of the time keeping mecha-
- nism. The chip or circuit board 21C is preferably a rigid
rectangular parallelepiped member 3" to 3" wide, 1/32"
to 3" thick, and 3" to 2" long. Secured to the upper or
outer face 21A shown in FIG. 8 of the chip 21C are at
least five display elements denoted 22A-22E. Elements
22A-22D are numerical display elements capable of
dlSplaymg the numbers 1-9 including zero and element
22E is a decimal point display element. The elements
22A-22E may be part of an assembly 22 of electrically
- energized liquid crystal or light emitting diode (LED)
numerical displays for displaying the proper time. If the
elements are liquid crystal displays, and CMOS (com-
plementary metal oxide semiconductor) electronic time
- keeping and driving means are employed to drive the
liquid crystal elements thereof, there is no need for an
energizing switch to tell time although one or more of
such switches may be employed to permit the display to
perform other functions such as timing, date telllng, etc.
In FIGS. 1, 2, 5 and 7, monostable switches are pro-
vided to connect the LED driving circuits 51, 52, 53,
54, provided on the rear face 21R shown in FIG. 9 of

~ the chip 21C, with a battery 37 and the displays 22. In-

FIGS. 1 and 2, switch 27 is a push button switch whlch
1is. adheswely bonded to the wall of an opening 26 shown

in FIG. 7 in the lens or cover 23. A protruding pcrtlon_-
'~ or tit 25 is formed in the underside of lens 23 and'is

located so as to bear agamst the upper surface of the

battery 37 when the lens is frictionally retained against.

-a recessed seat portion 21IRE so as to compress said

~ battery 37 against the bottom surface of the recessed

“seat portion 21RE of the circuit board 21C to force-con-
- nect the terminals of the battery 37 to respective flat

. strip electrical circuit elements 38 and 39 secured to the

- chip within the recess as 111ustrated in FIG. 8. These
-~ circuit elements 38 and 39 contain respective concentric

- terminals at the end of the barrel 29 of push button
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while the metal interconnect 40B extends over the edge
of assembly 21 by means of an extension 40C of lead
40B. The edge extending portions 39D and 40C of ele-
ments 39 and 40 then continue as strip elements 39E and
40D formed on the opposite face 21R of the chip or
substrate 21C as shown in FIG. 9. Various electronic
components denoted 51, 52, 53, 54, are either formed on
or attached to the face 21R and are interconnected by

- metal strip elements 51 to form electronic circuitry 50

which serves as oscillating signal generating means for
pe-;rforming time-keeping and display driving functions
in accordance with conventional electronic time keep-
ing mrcultry

Secured to the upper or outer face 21A of the chip
21C 1s the thin LED assembly panel 22 containing the
numerical and decimal displays 22A-22E which are

electrically connected through metallized or otherwise

formed thin strip interconnects disposed beneath assem-
bly panel 22 and connected to the circuitry 50 on the
opposite face 21R of the chip 21C either by intercon-
nections which extend over one or more of the edges of
the chip 21C or through holes [not shown but disposed
beneath assembly panel 22] extending completely
through the chip 21C.

In a simple LED dlsplay operation, when the push
button 28 of switch 27 is depressed, contacts located
within the barrel 29 of the switch 27 are closed, thereby
electrically connecting those circuit elements which
engage the terminals of the switch 27 at the end of
barrel 29 that effects electrical connection of the battery
37 or certain leads thereof to the electronic driving

“circuitry for the display elements on Chlp 21C or assem-

bly substrate 22. The battery 37 is, when properly

seated and forced into the recess portion 21RE, at all

times connected to the time computing circuitry located

on the opposite face 21R of the chip 21C.

A pressure sensitive, non-drying adhesive may also be
disposed between the contacting portions of the lens or
cover 23 and the extensions of the wall 16 against which
the former is seated. Also, to effect a complete hermetic
seal, a sealant or adhesive such as an epoxy resin, may

‘be disposed between the outer surface of the recessed
portion 21RE and the edge of the hole 20E shown in

FIG. 7 in the bottom wall 20C when the chip 21C is
properly seated and assembled within the recess 17.
FIG. 3 illustrates a modified form of the invention

: comprising a writing implement assembly 30 having a
barrel portion 31 at the writing end thereof and contain- ~

- ing an oblong recessed portion 17A in which is disposed =
an electronic assembly 21’ which is somewhat similar to

the assembly 21 of FIGS. 1, 2, and 7-9 but does not

- include a push button switch 27. The display elements

~provided on a strip-like substrate 22K are liquid crystal

“elements which constantly change with time as they are
55

~end portions 38A and 39A which are engaged to the

driven by signals generated by the electronic circuits on
the opposite face of the circuit board when the battery

.37 is connected thereto.

- -switch 27 to connect the switch with the desired cir- -

- cuits of the electronic assembly 21. Lead portion: 38B
' extends from 38A to an arcuate portion 38C formed

‘against the bottom of the recess 21RE while a second
~ lead portion 40B extends from the end portion 40A of

| | circuit' element 40. Elements 38C and 40A are so lo-
- cated that the terminals of battery 37 are engaged when

‘it is so seated, thereby connecting the battery 37 to
- elements 38 and 40 and the switch 27 to elements 38 and

 39. Extension 39B of element 39 is connected by an
~ extension 39C thereof to an edge extending portion 39D

In FIGS. 4 and S5, there is shcwn another modified

- form of the invention wherein a display assembly 22

60

showing separate LED numerical displays of the type
~ described, 1s energized for a short period to display the
- proper time when a push button 42 at the far end of the
upper barrel 41 is pressed into the upper barrel 41 by the

- thumb while the hand holds the writing implement 40.

65

‘The push button 42 is connected to a shaft 43 shown in

F1G. 5 and is normally urged to an outwardly protrud-

1ng position by means of a spring 46 supported within a

- tubular retainer 45 at the end of the upper barrel 41. The
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other end 44 of the shaft 43 is tapered and is adapted to
engage the tapered end 36A of a push button associated
with a normally open switch 36 which is assembled to
‘the circuit board or chip 21B located in the recess 48
formed in the wall 47 of the upper barrel 41. Thus, by
pressing in on push button 42, the switch 36 is closed,
thereby connecting suitable circuitry formed or secured
to either or both surfaces of chip 21B so as to connect
the driving circuits of the electronic circuitry of 21B
with the display elements 33 supported thereon.

In another embodiment of the invention, an inertially
operated switch, such as 27A illustrated in FIG. 3, may
be connected to the electronic circuit formed on the
circuit board thereof and may be operable, when the
writing implement 1s shaken or moved in a direction
which 1s longitudinal of or parallel to the axis of the
barrel so as to connect the driving circuits with the
source of electrical energy and the LED displays form-

10

15

ing. part of the display chip 22K. Such an inertially

operated switch may also be employed 1n the other
illustrated embodiments of the invention.

Other modified forms of the invention illustrated
include the provision of either a plurality of push button
switches protruding from different portions of the side
~ wall of the barrel of the pen or the end thereof, or one
or more normally open inertially operated switches
located in assembly with the chip for effecting one or
more functions when the writing implement 1s properly
shaken or moved. A combination push button and iner-

tially operated switch may be used to effect respective
different functions.

In yet another form, it is noted that the chip or circuit
board assemblies illustrated may be modified to provide
a plurality of additional numerical indicating means for

indicating such additional functions as date, timing in
seconds, etc. These additional numerical indicating
means may be provided in line with those illustrated on
a single chip or on one or more additional chips sup-
ported within the same or other recesses in the housing
of the implement.

FIG. 6 shows another form of the invention whereby
separate covers are provided for the display element
‘containing portion of the electronic circuit board and
the battery connected to said board so that the battery

20
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40

may be removed and replaced without the necessity of 45

removing the lens cover for the numerical display por-
tion of the board. The writing implement 60 comprises

a barrel portion 61 which may be the upper or lower |

barrel of the implement containing two separate reces-
ses 62 and 63 formed in alignment with each other in the
~ side wall of the barrel. A single chip or circuit board is
- provided, portions of which seat within the two reces-
ses and contain respective display elements viewable
through the lens dovering recess 62 and a receptacle
portion for a battery 37 disposed within recess 63. A
removable cover 64 is provided over the recess portion
63 and may be hingedly, threadably or otherwise re-
moved from the recess 63 to permit the battery 37 to be
removed and replaced or checked when the cover 64 is
removed without the necessity of removing the lens
23A from the recess 62.

The electronic 01rcu1try prowded on the chips or
~ circuit boards illustrated in the drawings may be made
“in accordance with the teachings of such U.S. patents as
~U.S. Pat. No. 3,672,155; U.S. Pat. No. Re. 26,187; U.S.
Pat. Nos. 3,576,099, 3,560,998; 3,169,892 and 3,461,347.
The circuit interconnecting elements 38, 40, 51 and
others shown in FIGS. 8 and 9 may be formed by etch-

8

ing or depositing them onto the substrate board 21 or by
anodic 1solation thereof from a deposited metal film
covering at least a portion of the chip or board. Connec-
tion of the electronic display elements and other circuit
elements provided on the upper or outer surface 21A
and the circuit elements, which are deposited or secured
to rear surface 21R of the board 21, may be effected by
depositing circuit connecting elements, such as 39D and
40C, over and around the edge or edges of the board or
by plating or depositing conducting material through
the board by providing holes therethrough in alignment
with circuit interconnecting elements on both surfaces
to be electrically connected.

In addition to or as a supplement for the compressible
resilient sealing ring S shown in FIG. 7 for sealing the
lens 23 to the pen barrel, a pressure sensitive adhesive
sealant may be employed around recessed shelf 20B.
Such a sealant and adhesive may also be applied to the
bottom side of board 21 or the lateral edge thereof to
secure it to the surface of the recessed seat 20D in a
manner whereby 1t may be removed for replacement or
servicing thereof by prying it off the upper surface of
the bottom wall 20C of the pan-shaped wall 20 when
the lens 23 has been removed from the barrel wall 16.

FIG. 10 shows a modified form of the invention com-
prising a writing implement 70 defined by a housing 71
which consists of a forward tapered portion 72 at the
narrow end of which is disposed or supported a writing
device 13 of the type described. Forward portion 72 is
connected to a rear section 73 shown as having a tubu-
lar wall 74 of cylindrical or other suitable shape at one

end of which tubular wall 74 is provided a threaded
portion 75 thereof or a tubular insert with internal
threads 79. A second assembly 80 extends axially

through the rear tubular section 73 of the housing as-
sembly 71 and consists of a rod-like support 81 which 1s
connected at one end to the threaded fitting 79 and
slideably engages its other end in a hole 77 extending
axially through a plug 76 which 1s secured to the inside

surface of the tubular wall 71 at or near the end thereof.

Secured to the rod 81 is an electrical circuit board 21B

- containing a plurality of numerical display units 22N of

the type described and provided in FIGS. 3,4,7,8and |
9. The substrate or chip 21B is preferably of the type

illustrated in FIGS. 8 and 9 and is adhesively bonded or

otherwise secured to the rod portion 81 of assembly 80.
The end of rod 81 extending to the threaded fitting 79
may slldeab]y engage an axial hole therein or may be

- bonded thereto. If the other end of rod 81 is either

50

2D

frictionally secured within plug 76 or is shaped to pre-
vent rotation of rod 81 in the hole or cavity 77 in plug
76, then removal of the fitting 79 from the threaded

- portion 75 of the tubular wall 74 will permit the assem-

bly 80 to be axially removed from the end of rear hous-
ing section 73 through the opening in the threaded

fitting or end portion 735 thereof.

In order to maintain a battery 37 compressed against
the described electrical circuit leads extending along the

- surface of the chip 21B to the electronic circuit ele-

65

ments secured to or deposited on the rear and front
faces of the chip 21B, a tiny screw or plug 82 is thread-
ably turned in a threaded portion of a transparent lens
86 extending across an opening 74A in the tubular wall
74. When the screw 82 is tightened against the outer
face of the housing for the battery 37, the screw 82
compresses the battery 37 against the interconnects
extending across that portion of the surface of the cir-
cuit board 21B. These interconnects are aligned with
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the battery 37 and the receptacle or recess which is
iormed in the circuit board 21B for receiving and align-
ing the battery thereon. Screw 82 may comprise a set
screw or decorative headed screw and is removable to
release its force against the battery 37 when it is desired
to remove the assembly 80 from the rear tubular barrel
section 73 for inspecting or removing the chip 21B, the
battery 37, or any other component thereof. Plug 76
may be threadably secured or adhesively bonded to the
end 73A of the tubular housing wall section 74. Rod 81
may also be adhesively or otherwise secured to the wall
of the opening 77 in plug 76 and removed from the
housing by threadably or otherwise removing the plug
76 from retention by the end of the wall 74 or an insert
therein.

In FIG. 11, there is shown a modified form of an
assembly of the type shown in FIG. 10 and defining a
combined writing implement and time keeping device
7T0A. The rear tubular housing 83 is formed with a solid
rear end portion 84 having an axially extending cavity
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85 therein into which cavity 85 the end portion 84 of a

rigid rod 88 is slideably or frictionally inserted to retain

the rod 88 and an electronic time keeping circuit board
21C centrally disposed within the confined and sealed
interior volume 83V of the barrel of the writing imple-

23

ment 70A, such that the display elements 22 of the

board 21C are aligned with a lens cover 86 so that they
- may be viewed from the exterior of the housing. The
lens cover 86 1s shaped to define it as a smooth extension
of the wall of the housing 83 and is preferably adhe-
sively bonded by means of an epoxy or other suitable
resin to the opening in the housing into which 1t 1s in-
serted. A protruding portion 87 of the lens cover 86
extends inwardly into volume 83V and is located so as
to forceably engage the outer face of a button-shaped
battery 37 and force the battery 37 against interconnect-

ing circuit elements formed on or disposed against the

shaped surface of the circuit board 21C which contains
all of the signal generating, time keeping, and display
clements of the time keeping device defined thereby.
The battery 37 is removable when the lens cover 86 is

removed from its receptacle defined by peripheral por-

tions of the opening in the housing 83 across which it
extends. In FIG. 11, a normally open spring biased
push-button switch 27 is secured to a portion of the wall
- of the tubular housing 83 and is so located as to permit
its terminals to frictionally engage circuit interconnect
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In the inside face of the plug fitting 91, thus retaining the
circuit board 21X centrally disposed within the tubular
housing 90 and aligned with a window 86 extending
across an opening in the wall of tubular housing 90, as
illustrated in FIG. 12. The plug 94 contains threads 94C
at the far end 94B thereof and a shaped cavity 24D for
receiving the end of a special tool such as an Allen
Wrench for removing the plug from the end of the
tubular barrel 90 to prevent removal of the circuit board
21X from the barrel 90. A threaded radially extending
hole 94E 1s formed in the plug 94 and receives a set
screw therein for retaining the plug 94 in proper align-
ment within the barrel 90 and preventing the plug 94
from falling out or being removed.

In FIG. 14, an assembly 95 is provrded which is a
modified form of assembly 80 of FIG. 10. A rod-shaped
support 96 is provided which is either molded integral
with or has attached thereto an oblong retainer 102 for
a circuit board or chip 21Y which contains a plurality of
electronic numerical dlsplays 22, a battery 37 secured to
a retainer 21R formed in the chip 21Y, and all the other
circuit interconnects and elements necessary to perform
the desired time signal generating and display driving
functions. Construction of board 21Y may be similar to
that shown in FIGS. 8 and 9 although it is illustrated as

‘containing extra display elements for displaying sec-

onds, minutes or hours or the day of the month.

The end portion 97 of the rod-shaped support 96 is
shown as having rectangular formations which respec-
tively insert into rectangularly shaped cavities in plugs

“or retainers secured at both ends of assembly 95 within

the tubular housing of the writing element by one or
more of the techniques illustrated in FIGS. 10-13. An
end plug 98 is shown secured to the far end of rod 96
and contains a threaded peripheral surface 99, a radially
extending threaded hole 100 for the insertion and reten-

. tion of a set screw extending through a hole in the tubu-
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lar wall of the implement 70B, as illustrated in FIG. 13,
and a rear cavity 101 into which an Allen Wrench or

‘other form of wrench may be inserted for removing the

- plug 98 and the assembly 95 either therewith or after the

plug 98 has been removed. If the rod 96 is axially se-
cured to plug 98 and must rotate therewith, then the

~ other end portion 97 of the rod 96 is preferably cylindri-
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- components secured to the face of the circuit board 21C
to permit said switch 27 to function properly when it is
temporarlly closed by pushing the push-button 26

30

- shown in FIG. 12 and to effect the generation of signals

which drive the display elements of the visual dlsplays.-

22 shown in FIG. 11.

In FIG. 13, there is shown a modlfied form of the.{'

" invention wherein a battery 37 is inserted longitudinally

- of strip or pin-like terminals 92 extends through the plug

fitting 91 and makes contact at one end of the terminals
92 of the battery 37 when the battery 37 is properly.

33

~ into the end of the rear portion of the tubular barrel 90

- and is retained against a plug fitting 91 which is bonded
“or otherwise secured to the wall 90W at its end. A pair

cal and slideably engages within the cavity or hole
through the plug at the far end of the barrel 90 which

supports the rod 96 and the assembly 95 centrally dis-

posed within the barrel 90 of the writing implement
70B. | |

-~ In FIG. 15, there i 1s shown cross-sectional detalls of

_another assembly of a writing implement 102 and elec-

tronic time keeping and display elements. The imple-
ment 102 is defined by an injection molded plastic barrel

portion 103 composed of a main barrel portion of tubu-

lar shape and configured along the lines of the barrels of

- the writing implements of FIGS. 10 to 13 with a some-
- what heavier side wall 104 havmg one side 105 thereof

containing a threaded opening 108 into which a remov-
able plastic or metal plug 109 may be threadably assem-

bled to permit access to the battery 37 employed to

~ power the electronic circuits of an oblong flat circuit

seated against the plug fitting 91 and contacts at their

‘other ends lead elements 93 for the circuit board 21X.

The far end of the circuit board 21X extends into a
‘complimentary shaped cavity 94A in a plug 94 which is
threadably or adhesively secured within the end of the
barrel 90. The other end of the chip or circuit board
- 21X 1s adhesively bonded to or secured within a cavity

65

‘board or chip 21H containing display elements 22

formed or assembled along its length for displaying time
as described above. The circuit board 21H contains a
retainer 37R for the battery 37 assembled to its under-

- side and containing leads or interconnecting conducting

strip elements on the bottom surface thereof for con-
necting the battery 37 to the circuit elemnts of the board
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21H when the battery 37 is compressed therein. A tit or
dome portion 111 of the plug 109 is forced against the
face of the battery 37 when the threads 110 of the plug
109 engage and are turned in the threads 110 in the wall
of the opening 108 in the wall 104 of the barrel 103. The 5
peripheral portions of the circuit board 21H rest on a
shelf portion 106 molded in the inside surface of the
barrel side wall 104. The upper surface of circuit board
21H 1s engaged by the downwardly projecting rim of
the side wall or legs 1121 of a cover 112 for an oblong 10
opening 107 in the wall 104 of the barrel 103. The cover
112 18 molded of transparent plastic and is shaped with
the central portion 114 thereof extending the length of
the display elements 22 and defining an oblong enlarg-
ing lens for the displays 22 to be read easily through the 15
lens. The rim 113 of the cover 112 is preferably shaped
to frictionally assemble or snap-assemble with the rim of
the oblong opening 107 in the barrel portion 104. The
cover 112 may also be fastened with one or more screw
fasteners or other fasteners to the barrel portion 104 or 20
may be welded or adhesively bonded thereto. Sealing
means, as described above may also be provided be-
tween the barrel portion 104, plug 109, and cover 112.
In FIG. 16, a writing implement 115 is provided with
a barrel 116 having a heavy side wall 117 containing a
circular threaded opening 120 and an oblong opening
119 extending in the direction of the longitudinal axis of
the wall of the barrel 116 on the side thereof which is
opposite opening 120. A plug 121 with a threaded side
wall contains a slotted cavity 123 for accommodating
the blade of a screw driver for turning the plug 121 in
tightening it into the opening 120 and removing it there-
from. The inside crown 122 of the plug 121 engages the
outer face of a battery 37 held in a recéptacle 37R, as
described above. A shelf 118, formed on the inside of 35
the barrel side wall 117, receives and positions the elec-
tronic chip or circuit board 21K against the protruding
rim or legs of a lens 124 which is secured against the rim
of the elongated opening 119 in the other side of the side
wall 117 of the barrel 116. A wall 125 of the lens 124
extends across the opening 119 and is flat. Its lateral
edges 126 are each shaped with dovetail portions which
snap assemble with dovetail shaped portlons of the rim
~ of the opening 119.
- InFIG. 17, a writing implement 130 1s made with an 45
elongated barrel formed of an opaque plastic molded
- section 131 defining approximately half of the barrel
~ which snap assembles with a transparent plastic half
- section 134 by means of respective properly shaped rim
portions 132 and 133 thereof which are dovetail shaped 50
as shown. Frictionally assembled across the open side of

2

30

40

- the half section 134, an electronic circuit board 21L

- contains, as in FIGS. 15 and 186, all the microminiature
- electronic circuitry necessary to. drive visual display
elements 22 bonded to its surface facing the transparent
half section 134. A hearmg ald type miniature battery 37
of cylindrical shape is shown secured to the outer facing
- side of the board 21L, preferably in a recess [not shown]

- formed therein.

The side wall 135 of the barrel half section 134 is
shaped to define an extension of the cylindrical or arcu-
ate side wall of the molded half section 131. Rim portion
133 of the barrel section 131 contains a shelf formed
therein. On this shelf, the circuit board 211 rests or is
secured by bonding. In FIG. 17, the circuit board 21L
has its edge wall formed with a circumscribing recess
‘therein which permits snap frictional assembly thereof
with a beaded portion 140 of the rim of the transparent
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barrel half section 134. This beaded portion 140 pro-

trudes inwardly from at least a portion of the rim
thereof. The viewing portion 137 of the transparent
barrel half section 134 is formed with a flat outside
surface 139 and an enlarging lens portion 138 defining a
convex inside surface. A bottom part of lens portion 138
engages and compresses the battery 37 against the re-

cessed portion of board 211.. A seal or sealant, as de-

scribed above, may be provided between the assembled
components to hermetically seal the interior of the bar-
rel of the writing implement 130 or a portion thereof
containing the illustrated electrical components.

Although only preferred embodiments are specifi-
cally illustrated and described hereon, it will be appreci-
ated that many modifications and variations of the pres-
ent invention are possible in light of the above teachings
and within the purview of the appended claims without
departing from the spirit and intended scope of the
invention.

Certain additional vanatmns in the digital electronic
watch described above are noted as follows:

1. The electronic circuits of the pen watch may be
settable and operable to generate a control signal when
a preset or predetermined time has been attained by the
time keeping circuits of the watch electronics. Such
control signal may be applied to control the electrical
energization and operation of an alarm such as an elec-
tro-mechanical or electronic solid state tone sound gen-
erator supported within or on the watch housing. Such
tone generator or buzzer may be supported by the elec-
tronic or display board, or by a portion of the wall, or
an attachment thereto, of the housing elements 11,15,
47,61,72,73, etc. Such control signal may also be opera-
ble to close a switch and activate a timer for opening
such switch a time delay thereafter so as to connect the
battery in the pen housing with an electric lamp, such
an LED supported within the housing or the pushbut-
ton at the end of the housing and viewable to a person
while the pen 1s clipped to the rim of his jacket or shirt
pocket, so as to provide a visible indication that a preset
time has been attained by the circuits of the watch. 2.
Activation of the push button 42 at the end of the watch
or the push button 27 supported in an opening in the
stde wall of the watch housing as well as the push but-
ton 42 at the end of the housing may also be operable to
close a switch connecting a lamp for illuminating the
display behind the window, such as an LCD character
display, to permit same to be easily read by a person in
the dark. Such lamp may be an LED light supported by
the circuit board or a portion of the housing or plug
supported therein. 3. Additional lighting may be pro-
vided per se or in combination with a warning lamp or
display illuminating lamp to be activated when a push
button switch is manually closed or the two housing
sections are turned for illuminating the area of a paper
sheet on which writing is effected by the writing ele-

‘ment of the appliance. Such lamp may be supported by

the housing adjacent the writing end which may be
made of a clear plastic material to permit the internally
generated light from the lamp to illuminate the area
adjacent the end of the writing end of the housing. The
same or an auxilliary battery may be employed to ener-
gize the illuminating and sound producing devices de-
scribed. 4. One or more sensing transducers may be

supported exterior of or within the appliance housings

described and illustrated in the drawings, for sensing

- such variables as environmental variables or variables

of a device or machine being tested wherein the above
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described sound producing warning device, lamp(s) or
arrangement of the display elements may be utilized to
indicate and define the variable detected. For such an
arrangement, the physical arrangements of elements
illustrated in the drawings may be employed with the
sensor being located at either end of the appliance hous-
ing or at the center thereof depending on the variable
being sensed and the manner in which the device is
employed to effect such sensing. For example, elements
13,37,42,78, 94 and 98 may comprise or contain a sensor
of the electrical or electronic type such as a solid state
thermistor, photodetector or other element for sensing
temperature, smoke, magnetic fields or other variable
adjacent or in contact with the appliance and generating
or modulating an electrical signal which is electroni-
cally processed and analyzed by electronic circuits
supported by the substrates illustrated or auxilliary sub-
strates supported within the appliance housing and em-
ployed to control the displays to display an indication

or the exisiting of the variable or the desgree thereof 20

detected by the sensor.
I claim:

1. A writing implement including electrically ener-

gized means for keeping and displaying time compris-

ing:

an elongated tubular barrel having a first opening at

one end thereof and closure means for said first
opening,

a writing device secured within said barrel and hav-
ing a writing tip portion projecting from the other
end of said barrel,

an electrical circuit means and a battery connected to
power said electrical circuit means,

an elongated support for said electrical circuit means,

display means including a plurality of variably opera-
ble character generating means supported by said
elongated support and connectable to be operated
by said electrical circuit means so as to display

 time, -

a second opening to said barrel,

- means for removably securing said battery to said
~ support for said circuit means in alignment with
said second opening to permit said battery to be
removed and replaced through sald second open-

- ing, © |
L a ﬁrst retalnlng means for said support located within
- said barrel for holding said support and means for
- securing sald ﬁrst retalnmg means to a wall of sald
barrel - o
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a transparent lens disposed across and closing said
second opening,

said transparent lens being removably secured to said
barrel across said second opening,

said support for said electrical circuit means being
supported by said retaining means to position said
display means in alignment with said second open-
ing when said retaining means is operatively lo-
cated 1n said barrel whereby the time displayed by
said display means may be viewed through said
transparent lens from the exterior of said barrel,

said battery being removably secured within said
barrel, and | :

means for electrically connecting said battery to said
electrical circuit means when said support for said
electrical circuit means is operatively located in
sald barrel and said battery is operatively located
and retained against said support for said circuit
means.

2. A writing implement in accordance with claim 1

including battery retaining means secured to said sup-

port for said electrical circuit means, said connecting

-means for said battery and said electrical circuit means

disposed adjacent said battery retaining means, said
circuit connecting means being located and extending
SO as to serve as lead means from said battery for con-
necting said battery to said electrical circuit means
when said battery is retained by said retaining means,
means operable when said support is retained by said
first retaining means for compressibly holding said bat-
tery against said support for said electrical means to
maintain the terminals of said battery electrically con-
nected to said electrical circuit means.
. 3. A writing implement in accordance with claim 1
including means for hermetically sealing said first and
second openings in the wall of said barrel to seal the
interior volume of said barrel containing said electrical
circuit and said display means.

4. ‘A writing implement in accordance with claim 1
including yieldable shock absorblng means for said sup-

‘port for said electrical circuit and said display means.

9. A writing implement in accordance with claim 4
wherein said shock absorbing means includes a portion

of said support for said electrical circuit means.

6. A writing implement in accordance with claim 4
wherein said shock absorbing means includes resilient
means supportmg said support for said electrical c:1rcu1t.

'f '-]means in assembly with said tubular barrel.
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